352 St BS YGF 


+7 
i RECEIVED 
ee papter 
AUG 31 1971 
GROUP, 250 


CNNICA 
QUOI 


FOR INDUSTRIAL AND SCIENTIFIC APPLICATIONS 


RIES (CROWN BARIUM) (SODA LIME) SERIES (HIGH DENSITY) 


BARS 


manufactured 
to precise 
specifications 
to assure 
maximum 
reliability 


V SERIES 
BEADS 


(CROWN BARIUM GLASS) 


P SERIES 
BEADS 


(SODA LIME GLASS) 


H SERIES 
BEADS 


(HIGH DENSITY) 


STRINGENT 
QUALITY 
CONTROL 


| 
estibaas 


Potters Technical Quality Glass Beads are custom formulated, using specially selected 
materials, to provide certain properties, such as high degree of roundness, tight size 
gradations, minimum contamination and elimination of broken particles. 


These special characteristics provide the controls necessary for precise results in a wide range 
of sensitive industrial applications—instrumentation, coating, filtration, electromechanical 
and electrochemical operations and many others. The potential uses are limited only by 

your imagination. 


Technical Quality Glass Beads are available in three series: P Series (Soda Lime glass), 

V Series (Crown Barium glass), and H Series (High Density glass). Potters’ Technical Service 
Group provides complete analytical and applications services to help you solve specific 
problems, meet process objectives, and prepare specifications and procedures. 


V Series beads are manufactured only from custom formulations of Crown Barium glass, a 
tough material which is used, among other applications, for shot peening where especially 
heavy particles are required. The beads are sized with high accuracy (minimum 90% within 
size) and are specially processed to minimize contamination and assure that there are 
virtually no broken particles. The beads are white or crystal clear in color and are free from 
visible surface films, contamination or grayness. Sizes available range from 16 mm to 1 mm 
(U.S. Sieve 18). Special size gradations, colors and custom coatings are also readily available. 


P Series beads are manufactured from specially selected soda lime glass; they can be produced 
to custom formulations if required. They are specially processed for maximum roundness by 
an exclusive Potters’ technique and can be graded to size-range accuracies as high as 98% 
between reasonable screen increments. The beads are white or crystal clear in color and are 
free from surface films, visible contamination or grayness. They are available in stock size 
ranges from 1190-707 microns (U.S. Sieves 16-25) to 105 microns and finer (U.S. Sieve 140). 
Special size gradations and custom coatings are frequently produced to provide the spherical 
material suited to a customer's specific needs. 


H Series beads are manufactured from a special formulation to provide a high refractive index 
of approximately 1.9. H Series beads are used for high intensity retroreflection or where 
material of higher density is required. Sizes, ranging from 841 microns to 74 microns, are 
graded with high accuracy. Manufacturing processes minimize contamination and assure that 
there are virtually no broken particles. The beads are white in color and are lead-free. Special 
size gradations and custom coatings are available. 


To assure our customers that Technical Quality Glass Beads meet or exceed specifications, 
Potters’ fully staffed Quality Control Laboratories use specialized laboratory test equipment 
to check every batch of beads for accuracy of size gradation, cleanliness, clarity, composition 
and coating uniformity (should it apply). Beads are tested in maximum 2,000 Ib. lots. Lot 
samples and test results are retained and are available on request. In addition to our normal 
lot control procedures, where specifications are extremely critical, Potters’ quality control 
personnel will coordinate with receiving inspection activities to assure mutual accuracy. 


RECEIVED 


AUG 31 1971 
GROUP. 250 


APPLICATIONS 
LIMITED ONLY BY 
YOUR IMAGINATION 


Precise retroreflection 
Instrumentation 

Coating 

Filtration 

Atomic Fuel for special purposes 
Battery spacers 
Chromatography 

Cleaning of conduits or tubing 
Decoration 

Enamelizing 

Encapsulation 

Fillers and extenders 

Filter performance testing 
Fluidizing 

Greeting card decoration 

Heat treating (fluidized beds) 
Hydraulic fluid testing 
Hourglasses 

Mechanical plating 

Optical frame molding 

Packing media in distillation stacks 
Paint grinding 
Point-of-purchase displays 
Polishing 

Printing 

Special reflectorization projects 
Reflectorized signs and markers 
Release mediums 

Scientific apparatus 

Sintering 

Strike surfaces and match beads 
Time-acceleration devices 
Tumbling and vibratory cleaning 


DESIGNATION 


V-630 
V-590 
V-550 
V-510 
V-470 


V-430 
V-390 
V-350 
V-320 
V-280 


V-240 
V-220 
V-190 
V-1607 
V-160 


V-130 
V-110 
V-080 
v-070 
v-040 


DESIGNATION 


P-047 
P-0337 
P-033 
P-0280 
P-0230 


P-020 
P-0170 
P-0140 
P-0120 
P-010 


P-008 
P-0080 
P-007 
P-0060 
P-006 


P-004 


DESIGNATION 


H-0337 
H-0230 
HO17 
HO12 


H-005 
H003 
H-002 


V SERIES 


U.S. SIEVES 
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RANGE 
INCHES 


.638—.614 
.607—.574 
.572—.535 
-532—.496 
493—.457 


AS3—.417 
Al4—.378 
374—.339 
335—.299 
.295—.260 


.258—.220 
223—.157 
-187—.157 
167—.132 
157—.111 


.132—,094 
11—.079 
.079—.056 
.066—.039 
.047—.033 


P SERIES 

RANGE 
U.S. SIEVES INCHES 
16— 25 .0468—.0278 
20— 30 0331 —.0234 
20— 35 .0331—.0197 
25— 36 .0278—.0197 
30— 40 .0234—.0165 
35— 45 .0197—,0138 
40— 50 0165—.0117 
45— 60 .0139—.0098 
50— 70 .0117—,0083 
60— 80 .0098—.0070 
70—140 .0083—.0041 
70—100 .0083—.0059 
80—120 .0070—.0049 
100—140 .0059—.0041 
100—230 .0059—.0024 
minus 140 .0041 & finer 


H SERIES 

RANGE 
U.S. SIEVES INCHES 
20— 30 0331 —.0234 
30— 40 .0234—.0165 
40— 60 0165—.0117 
50— 70 .0117—.0083 
140—200 0041 —.0029 
minus 170 0035 & finer 
minus 200 0029 & finer 


RANGE 
MILLIMETERS 


16.2 —15.6 
15.4 —14.6 


1.68— 
1.49—  .84 


RANGE 
MICRONS 


1190—707 
841—595 
841 —500 
707—500 
595—420 


500—350 
420—297 
354—250 
297-210 
250-177 


210—105 
210—149 
177-125 
149—105 
149— 62 


105 & finer 


RANGE 
MICRONS 


841—595 
595—420 
420—297 
297—210 


105— 74 
88 & finer 
74 & finer 


V SERIES BEADS P SERIES BEADS 


(Sizes V-040 through V-240) 


Properties Values Properties Values 
Density Strain Point 505°C 
. Gr. 916 
: ee “ = Z Annealing Point 548°C 
“THE Tea: ce " 7.25x106 Softening Point 730°C 
Expansion Coeff. Expansion Coefficient 
(25-300°C) per °C 87.8x10-7 (0:300°G)-ner C Sox” 
Littleton Softening Pt. 631°C Specific Gravity 2.46-2.49 
Dilatometer Softening Pt. 502°C Refractive Index 151-152 
Dilatometer Young's Modulus 10x10¢ psi_ 
Transformation Pt. 440°C Rigidity Modulus 4.3x10¢ psi 
Coeff. of Friction dynamic equals 0.7-0.8 Poissons Ratio 0.21 
static equals 0.9-1.0 = Fi 
Dielectric Constant 
Refractive Index , 1 Mc at 20°C 7.0-7.6 
589 my (ng) 1.550 plus or minus 0.001 Pavev Factor 
D.C. Vol. Resistivity 1 Mc at 20°C 0.004-0.011 


(ohms x cm) at 25°C 8.4x1014 Volume Resistivity 
Dielectric Constant at 250°C 106-5-107-9 ohms 
60 cps 77 Mean Specific Heat 0.18 cal/gm°C at 20°C to 
1 Ke 6.9 0.28 cal/gm°C at 1000°C 
100 Ke 6.9 i 
True Specific Heat 0.18 cal/gm/°C at 20°C to 
Loss Tangent 0.32 cal/gm/°C at 1000°C 
idea tea Thermal Conductivity 0.002 cal/ sec/em°C at 0°C to 
i ee. 0.0036 cal/sec/cm°C at 500°C 
poe 100g toad 515 kg/mm? Coefficient of Friction 0.18 to 0.24 (glass on glass) 
Dielectric Strength 4500 Kv/cm 
NOTE: For properties of Sizes V-280 through V-630, 
see P Series Hardness 
DPH 50g load 540 kg/mm? 
Knoop 100g load 515 kg/mm? 


H SERIES BEADS 


Thermal Diffusivity at 
Room Temperature 


0.005 cm2/sec 


z Emissivity 10% at 2u 
Properties Values 58% at 3u 
. 90% at 4.5u 
Density 98% at 8u 
(Sp. Gr.) 4.493 78% at 9.5u. 
Young's Modulus 85% at 12.0% 
Ibs./sq. in. 5.94x106 Spectral Emissivity of a 
Expansion Coeff. Ye" thick plece 72% 
(25-300°C) per °C 106.1x10-7 Chemical Durability— 
z Powder Tests 
Dilatometer Softening Pt. 594°C In water, 4 hours 
Dilatometer at 90°C 0.05% Naz0 extracted 
Transformation Pt. 548°C In N/50 H2SO4, 


Coeff. of Friction 


dynamic equals 0.7-0.8 
static equals 0.9-1.0 


Refractive Index 


589 my (ng) 1.935 plus or minus 0.004 
656 mu (ne) 1.920 approx. 
486 my (n,) 1.950 approx. 


D.C. Vol. Resistivity 


4 hours at 90°C 


0.03% Naz0 extracted 


(ohms x cm) at 25°C 1.8x1016 ty 

oe Constant - d a: 

19.5 = 

1Kke 16.8 oe 
100 Ke 16.7 

Loss Tangent 
1 Ke 0.13% 
100 Ke 0.13% i 

Hardness PoTTers INDUSTrIEeS INC. 
Knoop 100g load 470 kg/mm? 


PRINTED IN U.S.A. 


P.O. Box 14, Carlstadt, N.J. 07072 
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ECEIVED 
RECEIV \..1 POTTErS INDUSTTIES INC. 
= R 
afin'3e4 87) wsnemeres ea s+ ana gtry anaes BEADS 
Alin 24 an= > a 
GROUP. 250 AUG 31 1$%1cr ust IAUG © 
GRO - 250 Pounds of single shipments 
Nominal i= 25- 50- 100-.250- 1000- 2000 or 
Size 24 49 99 249 299 1999 more 


US Sieve) 


P-047 16-25 3.00 1.50 - 98 std . 60 . 54 


P-0337 20-30 
P-033 20-35 
P-0280 25-35 2.82 135 - 82 357 - 42 » 35 
P-0230 30-40 
P-020 35-45 


P-0170 40-50 

P-0140 45-60 

P-0120 50-70 

P-010 60-80 

P-008 70-140 2875 , . leg 372 ~50 . 38 aon 
P-0080 70-100 

P-007 80-120 

P-0060 100-140 

P-006 100-230 

P-004 140 and finer 


doe Freight: F,O,B, Origin. 

2. Different sizes of ''P'' and ''V'"' Series materials may be grouped 
together for lower quantity prices provided each size ordered is 
in multiples of 100 lbs. ''P" and ''V"' Series may not, however, 


be grouped with impact beads or other Potters products for the 
purpose of obtaining lower prices. 


a Standard packaging is 100 lb. fiber drum with a polyethylene liner. 
4, Payment terms are Net 30 days. 
Dis Minimum order is $20.00. 


Corporate Headquarters: Industrial Road, P.O. Box 14. Carlstadt, New Jersey 07072, Tel.(201) 933-3355, Cable: POTTERS CARLSTADT 
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CONDITIONS OF SALE: The sale of s 
is governed exclusively by the terms + ons set forth herein. 
No™ modification or addition to these end cenditions, unless 
specifically agreed to in writing, will be binding upon the Company. 


TERM 


¢ Company's products 


S: Net 39 days from ds 
If at ¢ j 


pany” may with! hold furt : H 
pat paytienls in advance, at its discretion, has been reevived. 


QUOTATIONS: Quotations, verbal or written 
nd conditions listed herein, Written quotations automatics 
y calendar days from the date ed are in any e' 
to withdrawal by either verbal or written notice at any tine within that 
period, Verbal quotations eutomatically expire seven days from the date 
issued and are subject to withdrawal by cither verbal er wrilten notice at 
any time within that period, 


are subject to the tens 


CHANGES; Prices and terns of sale are subject to change without 
notice, 


ACCEPTANCE OF ORDERS: All orders are accepted subject to the 
conditions and terms of the Company in effect at the time of acceptance, 
To the extent that such teans and conditions are inconsistent with any 
provisions contained in any customer's order fomn, these terns and 
conditions shall govern. 


MINIMUM BILLINGS: Orders amounting to less than $20.00 net will be 
billed at $20.00, 


YRANSPORTATION: In alle, 

the method and route, of 
made at the custoimer’s request will be fo 
freight charges to the extent that such chaiges ex 


d with the ould ion of 
eed nomnal truck rates. 


penilty, liquidated 
: approximate and are 

pt from the customer of all 
i f the customer's order, 

1 inforination the 
ded for a reason- 
factory 
ery due 


DELIVERY: The Company will not be liable for 
or otherwise, for lite delivery. All shipping 2s 
in any case dependent upon prompt rece 
information nec : 

In the event there is any de 
date of shipment inay, at the Ce 
able time, ‘taking into considers 
at such tine. The Company 
to acts of God, acts of the ener Sa fires, 
quarantine restrictions, v i 
authority, freight cimbargoe Ss 

tation, unduly severe wea iHeE, snabllity to Spin necessary lebor or 
materials, or other causes beyond the control of ihe Company. 


ERRORS: All stency 


aphic and clerical exrors are subject to correction, 


TAXES: The amount of any present or future sales or any similar tax 
applicable to the product sold under these terms or conditions shall be 
added to the prices contained herein and .paid by the purchaser in the 
sane manner and with the same effect as if orginally adced hereto. 


PRODUCTION OF GOOCS AND/OR SERN 
APPLICABLE REQUIR 
STANDARDS ACT, AS A 
STATES CEPARTMENT OF L 


PENALTY CLAUSE: No penalty clause of any description shall be 
effective .t the Coinpany unless specifically approved in writing by an 
officer of the Company. 


CANCELLATION: Following acceptance of an order by the Company, 
the order may cencelled only with the Company’s written consent. 


MATERIAL RETURNED FOR CREDIT: In no case is merchandise to 
be retusned to the Company for credit without prior notification to the 
Company and reasonable apportur ty for the Company io inspect the 
same at the prem customer end the receipt of written per 
i on froin the Co ay authorizing such return. Aay material returned 
‘eitheut psior zutherization will remain the property, of the sender and 
the Company shel! not be responsible for the same. Material accepted by 
Company for credit shall be subject to minimum service charge of 10% 
plus all transportation charges that are borne by the Company, All goods 
must be securely packed to reach the Company without damage, Any 
cost incurred by the Company to restore such gocds to first class condition 
will be charged to the customer. In the event the return is caused by 
defect in the merchandise attributable to the Company and such return 
is authorized by the Company, full eredit will be allowed, including all 
transportation charges, 


PACKING: Prices quoted include the Coimpany’s standard packing, 
Packing which varies from the standurd will be supptied after a price 
review. 


PALLETS: Material will be shipped on standard pallets only upon 
customer request. Pallets will be invoiced at price noted on order, Credit 
will be issued for pallets returned prepaid in good condition, Quantity of 
returned pallets accepted for credit cannot execed original shipment 
quantity. 


INSPECTION AND CLAIMS: All merchandise must be inspected by the 
customer and all cluims with respect to such merchandise must be made 
to the C hpany: within 30 days after receipt of erchandive by the 
enstomer, No claims of any Kind may be inade against the Company 
subsequent to the expiration of such 30 day period. In no event will the 
Company recognize any claims of any uature after the merchandise has 
been incorporuted into any other product or subject to further processing, 
Such incorporation or such processing shall be deemed to be a waiver 
of all claims by the customer. 


WARRANTY: The Company werrants the meschandise to be free from 
defects in work:nanship and in terial, The Company's obligation under 
this Warranty is limited to reptecing any part of this E 
uvelve months from date of purchase ofter the defective merchandise 
shall have been returned to the Compsny’s factory or other destination 
pecified by the Coinpany sauent io inspection of the same at the 
customer's preinises by repress 


in lieu of all other warranties express or implied 
and the Company does not authorize any representive or other person to 
assuine for the Company and other lighility in connection with the sale 
of this merchandise, In no event shall the Company be liable for any 
consegitential or remote damages, !oss of profit or other damages of any 
nature except as expressly warranted herein, 


This werranty is is*hed 


FIED HEREIN COMPLY WITH ALL 
4 i ANE 12 OF THE FAIR LAfOR 
S OF THE UNITED 


SEC THON 1: VHEREOF, 
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RECEIVED ._../ potters InDUSTrIes INC. 
RECEIVED 
"tv" SERIES TECHNICAL QUALITY GLASS BEADS 


Nominal 
Size 1- 25- 50- 100- 250- 500 or 
(US Sieve) 24 49 99 249 499 more 


V-630 16mm 
vV-590 15mm 
V-550 14mm 4,75 3,58 3.05 2.64 2.52 2.40 
V-510 13mm 
V-470 12mm 
V-430 llmm 


V-390 10mm 


V-350 9mm 3.90 2.89 2.41 Z.06' 1.83 1s HL 
V-320 8mm 

V-280 7mm 

V-240 6mm 

V-220 3 1/2-5 

V-190 4-5 

V-1607 5-6 

V-160 5-7 3.75 2.55 2.10 1.°%5 1.55 1.41 
V-130 6-8 

V-110 7-10 


V-040 16-20 3.40 2.25 1.80 1.51 1.34 1,29 

de Freight: F,O,B, Origin. 

roe Different sizes of 'P'' and ''V"' Series materials may be grouped 
together for lower quantity prices provided each size ordered is 
in multiples of 100 lbs. ''P" and ''V'' Series may not, however, 


be grouped with impact beads or other Potters products for the 
purpose of obtaining lower prices. 


3s Standard packaging is 100 1b. fiber drum with a polyethylene liner. 
4, Payment terms are Net 30 days. 
5 Minimum onder is $20,000, 


Corporate Headquarters: Industrial Road, P O. Box 14. Carlstadt, New Jersey 07072, Tel. (201) 933 3355, Cable: POTTERS CARLSTADT 
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CON OIIONS or SALF: The ssle of all of the Company’s products 
is coven sclusively by the terms and condié et forth herein. 
No inodi ie or addition to these temas nditions, unless 


specifically agreed to in wriling, will be pon the Company. 


TERMS: Net 39 days from date of invoice unless specifically noted 
otherwise. If at any time, in the opini if » the financial 
condition of the purch does not justify the continuance of p 
or the making of further shipinents on the terins of payments 
the Company may withheld further production or sh unt full or 
port payment, in advance, at its discretion, hes been reevi 


QUOTATIONS: Quotations, verbal or written 
and conditions listed herein, Written quo NS autome expire 
sinty ndar days from the date issued snd are in gay event subject 
to Withdrawal by either verbal or wrilten notice at any tine within that 
eriod, Verbal gue itions gutomatically expire seven days from the date 
issued and are subject to withdrawal by cither verbal or written notice at 
any time within that period, 


are subject to the tenns 


CHANGES: Prices and terms of sale are subject to change without 
notice, 


ACCEPTANCE OF ORDERS: All orders are bet picd subject to the 
conditions and terms of the Company in effect at the time of acceptance. 
To the extent that such tens and conditions are inconsistent with any 
provisions contained in any customer's order fonn, these terns and 
conditions shall govern. 


MINIMUM BILLINGS: Orders amounting to less than $20.00 net will be 
billed at $20.00, 


TRANSPORTATION: In all cases the Company y 
ihe method sad route of shipment. Special routing such os cic frei, 
made at the custoiner’s request will be forvarded with the addition of 
freight charges to the extent that such cheiges exceed nomnal truck rates, 


DELIVERY: The Company will not be Hable for any penilty, liquidated 
or otherwise, for hite delivery. All shipping dates are appr ec and are 
in any case dependent upon prompt receipt from the custor 
information nec for ios Proper execution of the custo 
In the event there eipt of such informati 
date of shipmer on, be extended f for a reason- 
able tine, ta ipany's factory 
at such ime. The ain eli 
to acts of God, acty of 
quarantine restdctions, war, invurree 
authority, freight cmbargoes, car short 
tation, unduly severe weather, inability to ob ary Isbor or 
materials, or other causes beyond the control of the Company, 


ERRORS: All stenographic and clerical errors are subject to correction, 


TAXES: The amount of any present or future sales or any similar tax 
applicable to the product sold under these terms or conditions shall be 
added to the prices contained herein and -paid by the purchaser in the 
sane manner end with the sane effect as if “originally added hereto. 


PRODUCTION OF GCOCS 
APPLICABLE REQUIR 
STANDARDS ACT, ’ 
STATES DEPARTM 


IT CF LABOR, ISSUE 


NCOER SECTION 14 7 


PENALTY CLAUS Yo penalty clause of any deseription shall be 
effective against the Coinpany unless specifically approved in writing by an 
officer of the Coinpany. 


CANCELLATION: Following acceptance of en order by the Company, 
the order may be cenceiled ovly with the Company’s written consent. 


MATERLAL RETURNED FOR CREDIT: In no czse is merchandise to 
be returned to the Company for credit without prior notification to the 
Coinpany and re le opportunity for the Company io inspect the 
me at the premises of the customer and the receipt of written per 
ion froin the Compeny auihorsizing such return. Aay inatericl returned 
without prior zuthorization will remain the property of th der and 
the Company shall not be responsible for the sa Material accepted by 
Company for credit shall be subject to minimum service charge of 10% 
plus all rensportation charges that ate borne by the Company. All goods 
must be securely packed to reach the Company wit! 
cost incusred by the Coinpany to restore such gouds to I 
will be charged to the customer. In the event the return is couse 
defect in the merchandise attributable to the Comp: any and such return 
is authouized by the Company, full ercdit will be allowed, including all 
transportation charges. 


PACKING: Prices quoted include the Company’s standard packing. 
Packing which varies from the standard will be supplied after a price 
review, 

PALLETS: Hs will be shipped on standard pallets only upon 


ets will be invoiced at price noted on order, Credit 
on. Quantity of 
ginal shipinent 


customer request 
will be issued for pallcts returned prepaid in sood cond 
returned pallets accepted for credit cannot exceed 0} 
quantity. 


INSPECTION AND CLAIMS: All merchandise must be 
d all clsims with respect to such merehandi 


inspected by the 
nust be made 


any within 30 days after receipt of (he merchandise by the 


to the 
enstomer, No claims of any kind may be made against the Company 
subsequent to the expiration of such 30 day period. Tn no event will the 
ny recognize any claims of any nature after the merchandise has 
been incerpor ed into any other product or subject to further proce 
Such incotpos ation of such processing shall be deemed to be a wa 
of ull cluims by the customer. 


er 


WARRANTY: The Company werrants the merchandise to be free from 
defects in wo: rip and material, The Company's obligation under 
this Warranty is limited to repiacing any part of this mc rehandi: 
twelve months from date of purchase efter the defective merchandise 
shall have been retuined to the Compzuny’s factory or other destination 
specified by the Coinpany subsequent io inspection of the same at the 
customer's preinises by representatives of the Company. 


This weeranty is isfied ia lieu of sll other warranties UNpTCSS OF implied 
and the Company docs not authorize any rey presentive orother person to 
assume for the Company and other liability in connection with the sale 
of this merchandise, In no event 3) the Company be liable for any 
consequential or remote damages, loss of profit or other damages of any 
nature execpt as expressly warranted herein, 


ANO/OR SERVICES SPECIFIED HEREIN COMPLY WITH ALL 


6G, 7, AND 12 OF THE FAIR LABOR 
h RS OF THE UNITED 
REOF, 


